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IT. ROCKETS AND ARTIVICIAL MARTI SATELLITES 


Wour Soviot Sciontists Look to tho Muturo 


Flirht to the Nearest Star 


A recent issue of the fovivt publication Izobretol! 1 Ratsion- 


ulizator contains a numbor of articles in which prominont Soviet scioen- 
ists oxpreys their ideas about future sclontific dovolopments. 
° Professor K. P. Stanyukovich, Doctor of Technical Sciences (his 
ploture is included in the original text) is one of those writing in this 
article for popular consumption. 


“In 1955," he writes, "there was a meeting of the International 
Congress on Interplanetary Communication. It outlined a program for over- 
coming space within the next few decades. According to this program Man 
shoul reach the surface of [Murs between 1978 and 1985 —- but it is pos- 
sible that the rapid progress of science will considerably shorten this 
time." 


"Until quite recently," he adds, "vne idea of on interstellar 
space ship seemed like a wild droum. Our nearest nelghbor in the heavens 
-- Proxima Centaura -- 1s situuted 40 trillion kilometers away. Even if 
wo devise a rocket whose velocity is 10 times crector than that of our 
artificial earth satellites, it would still require 10,000 years to make 
the flight." 


"Such a flight would require an immense amount of ordinary fuel, 
Even an atomic rocket powered by a motor based on a controlled thermonu- 
clear reaction cannot serve as a stellar spuce ship. But a still more 
powerful motor than this is possible — a motor using ight as fuel." 


"With atomic rockets we may get.a velocity of hundreds or pos- 
sibly oven thousands of kilometers per second. But this is too little 
for a stellar space ship. Light, however, possesses the maximum possible 
velocity in nature. <A light ray travels the tremendous distance sepa~ 
rating us from Proxima Centaura in 4.3 years. This means that if we suc- 
ceed in using light as a 'fuel' we will have created the most powerful 
motor possible." 


"Let's imagine that light rays fall on an immense reflector 
and are then reflected. The pressure of the light in space that is free 
of air and gravitation will force the space ship to move. The light 
source must be of enormous power." 


ee Bee 
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"In recont years seientivts havy loarned of tho oxistence of 
so-called antiparticlos and have evon beon able to produco somo artifi~ 
elally. By antipurticloy wo moan those particles which have the same 
nossa ag ordinary particles but have a charge of the opposite sign. A 
proton 1s a particle with a positive charge, while an antiproton is 
nogative. A noutron does not possess an electrical charge but it dif- 
fors from an ontinoutron by its diroction of rotation. Mattor that con- 
slote of antiparticles is called ontimattor. <Antipartiocles on meeting 
with ordinary particles ‘disappear,’ being transformed into a stream of 
light: a stroam of photons and othor particles. At this time energy 
le liberated, a hundred times more than during ao thermonuclear reaction. 
This means that in principle it is possible to create a ten rocket 
~~ a rocket using light as its fuel." 


"Tho difficulties of building such a rocket are enormous. It 
would have to be very large, possibly a thousand kilometers long. This 
1s necessary in order to keep the crew away from the mirror. The rocket 
would have to be built somewhere in space, under conditions of weightless- 
nosy. The launching of the rocket cannot be accomplished from the Earth 
because the powerful radiation would burn the Earth's surface for many 
kilometers around." 


"The reflection of the rays is a very complex problem. It is 
woll known that the best mirrors do not reflect light completely; they 
absorb part of the energy and thereby become heated. It has been caleu- 
lated that for the creation of a pressure of one atmosphere per square 
centimeter the reflector should receive every second a stream of light 
with an energy capable of bringing 10 tons of water to a boil. There- 
fore the mirror should possess an enormous reflecting capacity if it is 
not to fail in service." 


"It is possible that in place of the extremely turbulent reac- 
tion of the combination of matter and antimatter there will be found a 
calmer but equally powerful source of radiation of electromagnetic energy. 
Then many problems will become far simpler.® 


"When we discuss the photon rocket we are not thinking of the 
next few decades, but about the extremely distant future. Of course, 
quite recently it seemed fantastic to think of the possibility of liber- 
ating atomic energy and making interplanetary flights!" 


CPYRGHT ° 
Time in Space 


Academician L. D. Landau and Professor Yu. B. Rumer then dis—- 
cuss a different aspect of space travel. 
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"Ao 15 know from the thoory of rolutivity, clocks that aro 
at a stato of rest go more rapidly than thoso that ure moving. This 
principlo will bo applicable 4f wo do succesd in flying at spoods ap- 
proaching the speod of light." 


"Tho figures would seem to be consoling," thoy write, "for 
three yoars spent in the rocket will be equal to 360 yoars on Earth! 
But things ore not so rosy in respect to the oxponditure of onergy. 
The onergy consumed by o modest~sized rocket (1 ton) whon flying at a 
velocity of 260,000 km a second (the velocity nocessury to ‘double! 
time —- thut is, for each year of travel in tho rocket to equal two 
years on Earth) 18 250,000,000,000,000 kilowatt hours. This is as 


much energy as produced cn the entire globe in a period of several 
months. This is only the energy needed in flight — we have not con- 
sidered how much it would take to bring our ship to a velocity of 
260,000 kn a second! Nor have we considered how much is needed for 
the braking process at the ond of the journey for o safe landing." 


"Evon if we had a fuel giving a jet which leaves a jet motor 
with the greatest of all possible velocities, that is, with the speed 
of light, this energy would have to be 200 times greater than that mon- 
tioned above. That is, we would have to expend as much energy as inan- 
kind produces in several decades." 


Artificial Earth Satellites for Use in Television 


Professor P. V. Shmakov then continues with praise for Soviet 
specialists who solved the technical problems of transmitting televi- 
sion pictures from outer space. Looking into the future, he visualizes 
a day when there will be three artificial earth satellites with tele- 
vision relaying stations; these will rotate from west to east in a cir- 
cular orbit at a distance of 35,810 km above the Earth in the plane of 
the equator. These artificial satellites will have a period of rota- 
tion of 24 hours, that 1s, equal to that of the Earth's rotation. ‘They 
will seemingly hover in space over a given point on the Earth's surface. 
The three satellites will be 8 hours in time distant from one another. 
They will make it possible for us to have a universal television system, 
for the feasibility of sending television pictures through space has al- 
ready been convincingly demonstrated. ("Dreams of the Future of Science 
and Technology," by K. P. Stanyukovich, L. D. Landau, Yu. B. Rumer and 
P. Lael Izobretel' i Ratsionelizator, No. 1, 1960, pp. 15-18 and 
21-23 
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Projogted Soytot Copmie Flights Disoussod by Polos 


An articlo in Zolniovz Polski, mentions thon next allogod Soviet 
spuco probes, to Venus and Mary. The formor reportedly will bo launched 
to the vicinity of the planet Vonup ond the latter, o "space roconnais- 
sance" rockot, will investigate the environs of Mars. CPYRGHT 


CPYRGHT According to tho article, 
will bo used fer tho proposed flight of manned rockets to 
ars ond their return to Earth. Accompanying the article 1s a drawing 
showing the two flight paths, which are referred to as path "A" and 
path "B®, and the paths of the Sputniks and Luniks which have thus far 
been launched. Path "A" is almost parallel to the Earth's orbit and 
path "B" is almost a direct line to the planet Mars. According to the 
figures of astronomers, the flight along path "A" will roquire 32 months 
and the flight on path "Bl", 5 months and 3 days, inoluding a 13-day stay 
on Mars, the article adds. 


Regarding the original title of the article, the importance of the 
initial experiment by Kontanty TsLolkovskiy, the "father of contemporary 
astronautics," to space travel research, is pointed out, citing the cur- 
rent training of US astronaut candidates in steel containers filled with 
water. ("Astronauts and the Egg," Unsigned article, Warsaw, Zolnierz 
Polski, No. 4 (609), 21-27 Jan. 1960, p. 6 
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TI. UPPER « MOSPHERG 


Origin of tho Outor Rudiution Bolt 


a tat a arene 


on ee 


Zhurnal concorning the origin of the farth's outor rediation belt. The 
author is o. 0. Plkel'ner of tho Physics Faculty of tho Moscow State 
Univoruity "M. V. Lomonosov": 


"Av has been estublished, the Earth's outer belt is essentially 
* made up of olectrons with un energy on the order of ¢cevoral thousand 
ev and above. As of now their origin is unknotm. It has been surmised 
that thoir origin is associated with geoactivo strooms of corpuscles. 
€ This letter proposes one of the possible mechanicis for such a connec- 
tion. Tho ponetration of currents of corpuscles into the Earth's field 
was considered in a previous peper by the undersigned. Plasma, deceler- 
ated by tho fleld, is instable and the flat front must break into indi- 
vidual stroums which will upproach the Marth. At this time they are 
compressed by the field; this decreases diamugnetic repulsion and per- 
mits blobs of plasma to upproach practically to the boundaries of the 
atmosphorc. The action of the magnetic field should deflect the blobs 
in tho direction of the high latitudes. The compression of the blob 
leads to a heating of the gas to a temperature of 5-30 million degrees. 
This value depends on assumed initial conditions and essentially is de- 
termined only by the initial kinetic energy of the current which is 
transformed into thermal energy. Collisions between particles at a 
high energy cannot occur, end the internal energ: of the gas will in- 
creaso on reflection from the walls of the element as in the Fermi 
mechanism and due to the induced action of the compressed inner field 
of the element." 


"The degree of compression and the depth of penetration of the 
element depends on the initial temperature of the gas. If it is low 
(5,000-10,000°), then the eloment is compressed ten times and can al- 
most approach tke boundaries of the atmosphere. If the initial tem- 
perature is high, however, then the element remains at a distance from 
the Earth, but the chaotic energy of the particles in this case will 
also be increased considerably. Inasmuch as the current epproeaches the 
Earth in tho form of a shock wave, the temperature behine the front 
snould already be on the order of 20-30 million decreos; as Parker has 

: shown, electron temperature should be of this same order. Therefore the 
compression of the element will increase the energy of both ions and 
electrons. The final energy cen attain 5 kev and more. If the tempera~ 

‘4 ture behind the front T, is determined by the energy of the current, 
then after compression and the stopping of the element it is equal to 
1.6 T,. In order that the particles enter into the radiation belt, 
they should move from the element of the current into the Earth's field 


CPYRGHT 
Gre . 
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and without exypnditure of work agaiNet the pressure of tho field. 


to dy + 
(iconeerning the Origin of the Earth's Outer Radia- 
tion Bolt," by S. B. Pikel'nor, Astronomicheskiy Zhurnal, Vol. 36, 
No. 6, Nov.~Dec. 1959, Pe 1134) 
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IIL. METPOROLOGY 


Study of Cyclonic und Anticyclonic ‘Tracks in the Southern Hemisphere 


Thic article cives some cenerulizations in raspect to the movement 
of cyclonos snd anticyclones in the Southorn Hemisphore durinz the summer 
season of 1955/1956 and the winter season of 1956. For this purpose the 
Southern llomlsphere wis divided into three sectors: Atlantic (70° W. - 
20° E.), Indian Ocean (20° BE. - 120° E.) und Pacific (120° E. = 70° W.). 


Figure 1 (not reproduced here) shows the trucks of cyclones ena 
anticyclones in the summer of 1955/1956. They oncirele the Antarctic 
continont in a tight ring in the limits of 50-60° S. [Figure 1 shows 
that many cyclone tracks veer from this mainstroam tovard the antarctic 
continent. 


The pettern of evclone trucks in the winter souson (igure 2) differs 
somewhat from the pattern for the summer season. In winter cyclonic move- 
ment is cheracteristically north - south. Compact ¢roups of cyclone tracks 
approach tie Antarctic coast after curving in u clockwise direction. There 
are two regions in the Atlantic sector where such cyclones originate, while 
there are five such regions in the Pecific Ocean. 


A joint examination of the patterns of summer und wit er cyclonic 
movement cnibles us to craw some conclusions. 


1. The numerous closely purallel cyclones easily noticeable in the 
summer do not eppear so clearly in the winter isusmuch as north - south 
circulation is more sharply expressed. At this time we observe more fre- 
quent enc powerful intrusions of .cold fron the high latitudes into the 
low latitudes and more intense cyclogenesis on the polar fronts in the 
subtropical and temperate letitudes, especially to the southeast of all 
the continents. 


2. The cyclones pass farther to the south in the Indian Ocean sector 
in stmmer: than in winter ond the cyclonic tracks are farthest south in 
Februsry. 


3. In the Pacific Ocean sector in the winter in the vicinity of 
60° £. an? 150° E. the cyclone trecks fork in two directions — some 
° toward the Ross Sea end others toward the central region of the southern 
pert of the Pacific Ocean, co thet these tracks tend to have a more pro- 
nounced north — south orientation then in the sumer. . 


4. The patterns for both ceasons show that the eyclone tracks ap~ 
proach the Antarctic coutinent in the vicinity of the Weddell Sea, to the 


west and east of Enderby Land, and to the west anc east of the Davis See, 
Adele Lanc, the Ross Sea end in places to the north of Bellingshausen Sea. 
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One euthor suggests the existonce of six cyclonic regions: over 
the Weddell Seu, Queen Maud Land, ovor the Mackonzio Sea, the Knox Coast, 
George V Land ond over the Ross Sea. 


The meen velocities of movement of cyclones in the winter season 
ore considerably greater than in the summer — about 50 kn/hr, rather 
than about 43 km/hr for the warmost monthe (this articlo does not deal 
with cyclones and anticyclones over the continent, but only over the 
surrounding seas). 


In the Indian Ocean sector cyclones move more rapidly than else- 
where, those in the Atlantic occupy an intermediate position, while 
those in the Pacific Ocean move the least rapidly. Tables 1 and 2 give 
the mean velocities of cyclones in winter and summer, by month and by 
sector. 


The anticyclones of the Southern Hemisphere are more mobile than 
the subtropical anticyclcnes of the Northern Hemisphere. Figures 1 and 
'2 graphically show the tracks followed by anticyclones in summer and 
winter, while Tables 1 and 2 provide the same data for the mean veloci- 
ties of anticyclones as for cyclones. 


By comparing data concerning anticyclones in the summer and winter 
seasons, we can point out some specific characteristics. 


1. In winter the concentration of tracks of anticyclones of the 
subtropical zone shifts to the north by about 5° in comparison with the 
situation of these tracks in the sumer. This northward shift is 8 or 
more in parts of tl:e Indian and Pacific Oceans (near Madagascar, Eastern 
Australia end the eastern part of the Pacitic Ocean). 


In the Atlantic sector the tracks of the anticyclones begin in 
approximately the same latitudes (abou! 30° S.) in both seasons. 


2. The data in Tables 1 and 2 show that in winter the anticyclones 
of the subtropical zone move with greater velocities than in the summer. 


3. It may be noted that in the course of the year polar intrusions 
occur from various regions in Antarctica. Some of the most characteristic 
regions from which they originate are Coates Land, Queen Maud Land, Wilkes 
Land, Victoria Land and Marie Byrd Land. 


Table 3 gives the frequency of polar intrusions during the summer 
season by point of origin and by month. 


These anticyclones, penetrating far to the north, disrupt zonal cir- 
culation in this region; cyclones moving from west to east must either 
bypass theso regions of high pressure on the north or, when approaching 
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thom, chungo thedr dirvetlon ehuryply to the south, slow covm, become 
increasingly immobile near tho shorou of Antarctica ond vradually die 
out. In other casos the blockin;; action of enticyclonos leads to the 
disruption of zonel circulution over o rather croat area, ("Direc 
tions of Movoment of Cyclones and Anticyclones in the Southern [emis— 
phere," by L. A. Zhdanov, Moteorologiya 1 Cidrologiyn, No. 1, 1960, 
pp. 10-17 


Verticnl Currents in the Troposphere 


Vorticul movements of air magses, playing: an important role in the 
formetion of cloudiness end the genesis of precipitation, bolong to that 
class of phenomena which cannot be measured CLroctly but cre instead 
dotormined by computations, by means of integration of the cquations of 
hydrothermodynamics. 


tuis article gives the approach and equetions to be used in the 
prediction of vertical currents ut three levels in the troposphere; 
this is purt of the more general problem of prodiction of a number of 
meteoroloriccl elements by use of a computer. 


An enalysis of the fields of vertical currents ct different levels 
within the troposphere and the statistical processing of vertical veloci- 
ties has enabled us to get their meen characteristics, to evaluate the 
role and significence of the various factors forming these currents, to 
check the berotropic hypothesis and consider the vertical and horizontal 
structure of the currents. ("Vertical Currents in the Troposphere," 

P. K. Dushkin and Ye. G. Lomonosov, Meteorologiys. 1 Gidrologiya, No. 1, 
1960, pp. 3-9) 


Processes in the Development of Cunulus and Cumulonimbus Clouds 


It is well known that the development of cumulus cnd cumulonimbus 
clouds is associated with convectional uplift of air. The vortical 
velocities arising at this time attain 15 m/sec in cumulus clouds and 
30-40 m/sec in thunderheads. We know that there is a much greater mass 
of air in such clouds than flows in through its base. This article is 
concerned with norizontal entrainment, in which oir that is situated 
above a cumulus or cumulonimbus cloud is drew into the horizontal flow. 
For an evaluation of the role of this mechenism, new for meteorologists, 
the author of this article tries to qualitatively cvaluate some possible 
consequences of this action. ("The Mechanism of Horizontal Mtrainment 
of Air and its Possible Role in the Development of Cumulus and Cumulonim- 
bus Clouds," V. P. D'yachenko, Meteorologiya i Cidrologiye, Vol. 1, 
1960, pp. 34-37) “ 
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iwdur Sounding of the Atmosphore 


Nwo Soviet scientists, writing in broad torms in tho Soviet aviation 
publication Grazhdanskaya Aviotaiye, desoribe tho use of rodar refloctore 
4n metoorological sounding of the atmosphere. Tracking these roflectors 
by radar sets on the sround and in aircraft ylolds olgnificant atmosphoric 
datu. ,Thoy recommend that data be cross-checked by simultaneous meteoro- 
logical observations in aircraft or by rudiosondes. Thoy feel that the 
use of those reflectors in especially promising for tho study of vertical 
air curronts and turbulency at ali Levots, inoluding tho stratosphere. 
("Radar Sounding of the Atmosphere," by M. Sheynin ond A. Yakovlev, 
Grazhdanskaya Aviotsiya, No. i, January 1960, p. 14) 


Automatic Moteorolorical Stotion in the Sea of Okhotpk 


The small and uninhabited rocky Iona Islands aro situated in the 
storm-swept Sea of Okhotsk. Yor a long time thoiy oxact geographical 
position was uncertain and some even questioned their existence. Re- 
contly, however, a station gituated on one of these islands has begun to 
send out precise weather reports by radio four times each day. These 
reports are sent to a moteorological station on the coast und are then 
relayed to Vladivostok. Within a few minutes a weather summary of condi~ 
tions in the ceater of the Jea of Okhotsk is ia tho hands of ships! crews, 
airmen and Fer Eastern fishermen. 


This ig all made possible by an automatic meteorological station. 
It records and communicates by a radiotelegraphic code information con- 
corning pressure and air temperature, ths directLon ond mean velocity | 
of the wind, the amount of precipitation and the percentage of overcast. 


Te station was built under difficult working conditions last summer 
on the largest of the islands on a hill 150 meters above sea level. The 
viork required more than a month. ("Meteorological Station on an Unin~ 
habited Island," Pravda, £0 February 1960, p. 4) 


Picture of Zvenigorod Scientific Stavion 


A photograph which spperrs on the back cover of 10 January issue 
of the Soviet periodical, Ogonek, shows station personnel conducting 
observations on atmospheric scattering of light using a specially de- 
signed spectrometer. 


The ception states the picture was taken at the scientific station 
of the Institute of the Physics of the Atmosphere, Academy of Sciences 
of the USSR, near Zvenigorod {vest of yeceba7 . (Noscow, Ogonek, No. 2, 
10 Jan. 1960) 
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IV. GRAVIMETRY 


RelatLonoh in Dotweon Bouguor Gravitational Anomalies and tho Thickness 


Farth'p Crust in the Atlantio Ovyan Aren 


Tho rolationship betwaon pravitational anomalies ond the thickness 
of the Earth's crust han beon studied ropeatedly. DB. A. Androyev has 
pointed out an almost linear dopendonce boetvoon Rouguer anomalien and 
tho thickness of the Earth's crust on the continents. Zoro values of 
Houguer anomalies, according to B. A. Andreyov, corroupond to a crustal 
thickness on the ordor of 30 km, while a change in crustal thickness 
of 10 kn corresponds to a difference in gravitationol anomalies of a 

: moan of 100 mel. 


R. M. Domenitskaya gives an ompirical formule which she has de- 
: rivod 


H = 35(1 = th0.0037 Arc), (1) 


this more procisely reflects the relationship betwoon the thickness of 
the Earth's crust H and the Bouguer anomalios of Ag on the continents. 
As shown by tho rosults of deep seismic sounding conducted in Central 
Kazakhstan under the dircotion of D. N. Kazanli, tho relationship be- 
tween tho thickness of the Earth's crust and Douguer anomelios corres- 
ponds well to tho approximate formula supplied by R. M. Dominitskaya 


H = 35 ~ 0.126 Ag, (2) 


which is dorived with small values 0.0037 Ag, that is, in a range of 
4200 mgl, and expresses the linear dependence between tho thickness of 
the flat—-lying attracting layer end the gravitational anomaly caused by 
this layor. The computation of the depth of the Mohorovicic disconti- 
nuity from formula (1) gives, in compsrison with depths determined by 
the seismic mothod, a mean square error of 46.3 kn, at the same time 
that the computation by the usual formule for the sttrection of an 
infinitely plane-parallel layer, similar to the simplified formula, 
leads to o mean square error of about 42.5 km, that is, it gives better 
results. Therefore the author prefers to use the second formula. 


In 1557 the author of this article used cravimotric data to com 
pute the Mohorovicic discontinuity for several regions of .the Atlantic 
Ocean, based on the results of seismic work accomplished by American . 
s researchers in the vicinity of the Bermuda Islands and the Neres Deep. 
If we assume that gravitational anomalies are caused only by the relief 
; of the Mohorovicic discontinuity, then to compute its depth it is pos- 
. sible to uso the well-knom formula for attraction of an infinitely 
plane-parallel layer: 
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Ha Hy = sae = lig - kAg, (3) 


where Il -~ tho depth of the Mohoroviclo discontinuity at tho point in- 
vestiputods Hy -- the dopth of the Mohorovicic diocontinudty ot a refer~ 
onco point known from ceiomie data; Ag -~ the difforonce in Douguer 
unovelior at the referonce point und the point invontirsteds; 6 — tho 
oncous donuity of the subcructal layer; 


ko a ee . (4) 
2tfo 


If tho dependence between the Bouguer enoncly enc tho thicknoss of 
tho Kurth's crust is known, thon formula (4) can bo used to cotermine 
the oxcess donsity of the subcrustal layer oO. 


Up to now a number of works have baon publishod which have beon 
dovoted to the study of tho Earth's crust in oceanic aroce hy seismic 
mothods. Dy using more than 50 selemic points in the northorn part of 
the Atlantic Ocean, it is possible to draw up a graph showing the de~ 
nondency Letwoen Bouguer anomalios, computed with tho donsity. of the 
intormocLato layer 2.8 fei, and the depth of the Hohorovicic discon- 
tinuity for these points (Figure 1, not reproduced here, is «. creph 
showing: tho dependence of Douguer anomalies on tho ti.icknoss of the 
Earth's crust din the North Atlantic). 


Tho creph is o straight line, forming on angle with the axis of 
tho ab:.cissa that is noticeably smaller than that on the graph dram 
by B. A. Androyev. The change in gravitational ononclies of approxi- 
mately 100 ngl corresponds to a change in the depth of the Iohorovicic 
discontinuity under the Atlantic Ocean by a mean of 3.3 kn. 


It is interesting to note thet.a change in the cravitational anomaly 
rr 100 mel, both on the continents and in tho oceans, is caused by en 
ideatierl relsxtive change in the thickness of tho Perth's crust by 227. 
Cn the continents this is ceused by a chango in cructal thickness of 
10 kn, which is 22% of the mean thickness of the continontol crust (equal 
to 45 km). On the ocecns — by & change of 3.3 kn, which likewise cor- 
eg to 22% of the mean thickness of the ocesnic crust (aqual to 
15 kn). ; 


Making use of the relutionship between the thickness of the Earth's 
crust and Pouguer anomalies, derived from the graph (Figure), wo get 
(by use of formula 4) the excess density at the Mohorovicic discontinu- 
ity 6 = 0.72 g/cm. Consequently, by using the density of basolt 
G, = 2.8 c/ems, we should consider the density of the substrata to be 


1°) = 3.52 g/em. 


le = 
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Dy comparing the craph in Figure 1 with the gruph draym up by B. A. 
Andreyov, wo con soo that in an oceanic urca a rolativoly small chango 
in the thicknovs of tho Eurth'y cruvt causes a noticeably preator chunjre 
in gravitational unomalivs than on the continonty. This is ovidontly 
duo to tho difference in tho structure of the two typos of ourth crust 
“- ocoanic and continental. ‘Tho ocounic crust conuisty basically of 
basalt. Tho granite layer here 1o usually obcont and tho thickness of 
sodimonts iu very umoll (no more than 1.5=2 kn). Consequently, the 
gravitational onomalieo in tho ocennp are cuused only a change in 
the thicknoos of the basalt layer (density -- 2.8 ee Evidently 
evon 4 small chango in tho thickness of this layor will cause o con- 
siderable change in the gravitational field in the oceans, as we see 
dn the caso of the North Atlantic. ("Rolationship Botween Bouguer 
Anomalies and the Thickness of tho Earth's Crust in the Atlantic Ocean 
J Area," by Yo. D. Koryakin, Moscow State Univorsity, DokLady Akademii 

Nauk SSSR, Vol. 129, No. 6, 1959, pp. 1287-1289) 


Hungarian Theory Links Movement of Earth's Coro to Gravitational Changes 


On 22 January 1960, Dr. Gyorgy Barta, a scientific worker of the 
Hungarian Coophysical Institute, read a paper before the Geodetic and 
Cartographic Association (Budapest) in which he presented a new theory 
based on two observations: (1), that a cross-section of the Earth at 
the Equator is not round but elliptical; and (2), that the magnetic 
center of the Earth is not in the geometrical center but is displaced 
therefrom by 300-400 kilometers. Dr. Barta showed that if the line 
connecting the geometric and magnetic centers is extended then it 
reaches the Earth's surface at those two points where the surface 
bulges out by several hundred meters along the Equator — that is, 
where the ollipse is widest. Accordingly, the internal core of the 
Earth, which is responsible for the magnetic field of the Farth ac- 
cording to a currently held hypothesis, must also be displaced from 
the geometric center of the Farth. Dr. Barta's now theory "proves 
this hypothesis," according to the article. It follows from his theory 
that the movement of the internal core causes certain chanres in the 
manent tinues,["tho shape of | CPYRGHT 
6 article con— 


cludes: per which had CPYRGHT 
CPYRGH [the wnew phocr an_ explanation to several still : 
18 § s2"] ("The Shape of Our Earth Changes"; Budapest; Magyar Nemzet, 
: 24 Jan. 1960; p. 4). 
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V. GHOMAGNLTISHN 
rye vi bio sole tlonghip potwoon Soluv Plarog ond Coo notic Disturbuncos 


Although thoro do no quostion that there doc rolutionship botwoon 
foluy cetivit; and voomagnetic disturbancos, uy to the prosont time wo 
have bec viable to prove what particulur rogion aidts yoonctive corpus- 
clos capsila of oxciting the “orth's coonagnetic fiolec. Tho coarch for 
such Ceristlon: and rogions is essocloted wita « cro:ut numbor of hypoth- 
osoc anc tieorios. Tho most important and dobateblo is tho cuostion of 
the ones on the Sun that are responsible for tho omission of peoactive 
corpusclos. It is difficult to point directly to a solar formation that 
onits ¢cocetive corpuscles; this 1s because all solar olomonts nro closely 
dntorconnsetod both in timo and space. 


One of tne mothods used for establishing; tho sources of corpuscles 
dn tho fusts onvelope Ly a comparison of difforent olemonts of solar ac- 
tivity with coomagmetic disturbances. (Barsukov thon roviews the work 
of such rececrchors us Sen Gupta, Roberts ond Troffor, Dednerova, Watson, 
Newton and Jackson, Eabbon, Simon, and Pocker cnd Roberts) 


A mnunver of researchers foel thet the streans of corpuscles from 
ficros (in contrast to those from flocculi) cre nonradivl. Thoy point 
out that geonzgnotic disturbances occur even after flaros cre situated 
ub a distenco of 45° from the center of the Sun's disk. ‘Thus, the prob- 
Lem of cocmtpgnotie disturbances following chrorosphoric flcxvos and the 
rudinllty of corouscular streams from them is debatable. This in its 
turn cuuses como uncertainty in explaining tho nature and velocity of 
cerpusculer ctreams and the synoptics of geomagnetic disturbances. 


This article makes un attempt to explain whether thore is a corre- 
lation tet.con the effect of chromospheric fleres end goomarnetic ac- 
tivity. The data was taken for a year of high solar activity because 
we needec cata for a large nunber of flares of great intonsity. A de- 
tailed inves:tlicetion was made of the offect of fleros ccscecieted with 
corpucculsr streans; 233 cuses of flares with en intensity of 2- to 
3+ vere observed. The visible solar disk was divided into $ longitudi- 
nal scetions of 25 end 15°, In each section tho effect of tho flares 
ves oxumined seperately. The Table (not reproduced hore) vrevides cata 
concerning the distribution of the examined cases by helio;;raphic co- 
ordinates. It is interesting to note that in 1957 east-west asymmetry 
was oxprecsed by a predominance of flares on the western sice of the 
disk. 


The flares were recorded in one-hour intervals (counting from the 
hosinning of the day) and in longitudinal sections. The method of super- 
inposition of epochs was used to determine the mern values of the Inter- 
national K-incex for a period of 10 days before « flere ond 10 days 
thereafter. 


= ih 
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CPYRGHT 


Fiyure 2 givos graphs for vach lonjitudinel intorval. Those graphs 
pormit us to draw a numbor of intorosting conelusionn. Euch of tho 
grapho shown in Fipuro 2 1o tho result of tho avorugine of u relatively 
ymall number of K-indicos (uo indicated 4n tho Tablo). A graph was olso 
dravm for those sumo casos of fluros by tho mothod of suporimposition; 
in this caso, however, computation boran at the moment in which the 
active l=region passed across tho Gun's contral moridian. Tuo graphs 
in Figuro 3 pormit uy to dotormine the timo of dolay moro procisely bo- 
cause tho ropeated muxiinn shown on tho ¢raphoe in Figuro 2 ore "smoothed 
out." igure 3 also shows a gruph for these vemo flares without taking 
into account their position on tho Sun's disk. By comparing our Figure 
3 with Sabbon's (shown in Figure 1), the inadequacy of tho latter be- 
comos upparent; this is bocuuse he used the momont of tho flare and not 
the moment of the passage of the F-region across tho Sun's central merid= 
fan as the timo whon he bagen his computations. 


Thus, if we assume thut peoactive corpuscles only reach the Farth 
after the passage of the T-region ucross tho Sun's contrel moridian, the 
mean time of delay is 3.5 days, which corresponds to a velocity of 
7 800 kn/soo. ("Goomagnotic Effectiveness of Chronospherie Flares. 
/Baved on 1957 Datea/" by 0. M. Barsukov, Izvestiyu Akodomii Neuk SSSR, 
Seriya Geofizicheskaya, No. 11, 1959, pp. 1690~1693) 


15s 
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VI. “OCEANOGRAPHY 


Revourch on tho Paleogeography of the Northwestern Paci 0 


In our invontigations of foraninifora in tho northwestorn part of 
the Pacific Ocean wo used bottom-dredyod samples and coros of bottom 
pedimonts collected by expeditions of the Institute of Oceanology of . 
the Acadomy of Solonces of the USSR by the vessel Vityaz!' in 1953-1955. 
A study of tho distribution of foraminifera was made for the purpose 
of clorifying the stratigraphy of sediments and the paloogoography of 
the Pacific Ocean basin. 


The forms of foraminifera encountored in the coros live in the 
Pacific Occan at the present time. Therefore for an undorstanding of 
thelr distribution in the bottom doposits we studied their present-day 
diontribution ond ecology in the northwestern part of the Pacific. 


Calcarecous bottom types live in cocstal regions at depths of up 
to 2,500 m and in the open ocean in some arenas at a depth up to 3,000— 
3,500 m (Figure 1, not reprodvced here). They are not found at great 
depths. All the other parts of the ocean bottom, at depths from 2,500— 
3,500 to 9,000-10,000 m, are populated by deep-water silicious fora- 
minifera (Figure 2 in original text). 


The maps in the text showing the quantitative distribution of 
foraminifora ore drawn on the basis of data for 250 stations. ‘he 
cores of bottom sediment disclose a stratification permitting us to 
distinguish seven horizons. 


Horizon I. The distribution of foraminifwra in the upper half of 
this horizon corresponds to the present-day distribution of deep-water 
silicious forms. Downward their numbers decrease. The horizon varies 
from 10 to 45 cm in thickness. 


florizon II, This horizon, 60 to 215 om thick, has been delineated 
on the basis of the disappearance of deep-water silicious forms and the 
appearance of calcareous bottom forms. 


In all the cores tvken from the Zenkevich and Obruchev submarine 
highlands ond adjacant slopes of the Kurile-Kamchatka and Aleutian 
deep-water trenches, and also near the northern end of the submarine 
Hawaiian range, deep-water silicious foraminifera diseppeer in horizon 
II and c great number of calcareous bottom forms appear. 


Horizon III is 100-180 cm thick. In contrast to horizon II it 
does not contain calcareous foraminifera, but, as in horizon I, deep- 
water silicious forms are present. 
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Horizon IV 1s 100-120 om thick. Doop-wator piliejous forms dis~ 
appour and culeareouy forms ugain make on appearance. Plankton fora- 
miniforn are reprosonted by Globigorina pachyderma. 


Horizon V 16 100 om thick. Foraminiforn uro absont. Horizon VI 
ds 200 om thick. Calcurcous bottom forms ugain appoar, in eroator . 
numbers than in horizon IV. Plankton foraminifora, as 1n horizons II 
end IV, oro reprenonted by Globigorina puchyderma. Horizon VIT con- 
tains no foraminifora. 


Tho differoncos in tho distribution of foraminiforn in horizons 
I (Holoceno) and II indicate that the bottom of tho northwesturn part 
of the Pacific Ocean experionced subsidence from the end of the time 
of horizon II (Wtrm) and at the present timo fas attained its maximum 
depth. 


A comparison of data on tho distribution of bottom foraminifera 
in the northwestorn part of the Pacific Ocean and Far Eastern seas 
indicates that at the time of horizon III (Riis-Wiirm) the oxamined 
region also experienced subsidence. At the time of horizons IV (Riis) 
ard VI the bettom underwent an uplift, while at the time of horizons 
V and VII it experienced subsidence. ("Distribution of Foraminifera 
in Bottom Sediments and the Paleogeography of the Northwestern Part 
of the Pacific Ocean," by Kh. M. Saddova, DoklLady Akademii Nauk SSSR, 
Vol. 129, No. 6, 1959, ppe 1401-1404) 


The Influence of Thermal Processes on the World Ocean 


The formation and movement of deep water masses influences hydro- 
logical conditions in the entire water body of the ocean. We now know 
that the overwhelming majority of the deep water masses are formed by 
the subsidence of surface waters. However our information about the 
factors leading to subsidence of immense amomts of surface water is 
still exceedingly limited. The role of thermal processes has remained 
almost completely umexplained. Our investigations of the heat budget 
of the surface of the world ocean has enabled us to come to several 
extremely interesting conclusions as to in what regions and with what 
intensity thermal processes exercise an influence on the formation of 
deep water masses. We do know that the ocean has a negative heat 
budget in ureas where there is subsidence of surface water. In such 
cases the surface water is cooled, it becomes denser and sinks. 


From an examination of the map of the annuel heat budget of the 
surface of the world ocean we can see that the largest area with a 


negative heat budget is in the northern part of the Atlantic Ocean to 
the north of a line from the Straits of Florida to the Bay of Biscay. 


Pen by 
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The nogutive heat budget noted hero may be xregardod ap one of the princi- 
pol factors causing the so-called "deep wators" of the North Atlantic, 
diatinguished by an exceptionally high temperature, solinity and oxygen 
contont. rors 


In tho northern purt of the Pacific Ocean tne nogative heat budget 
occurs ovor a smaller area and is also considerably less in absolute 
voluo; this substantially limits its role in the formation of deep wators. 
Subsidence occurs to a much lesser extent and does not extonti to depths 
as groat as in the North Atlantio. 


The heat budget 1s an extremely important factor in the complex 
processes characteristic of the main oceanic fronts. In the area of 
the subpolar and polar oceanic fronts there is oa pronounced decrease 
in the positive heut budget or an increase in the nogative budget. 
Thus, the subsidence of surface water associated with the presence of 
zones of convorgence caused by dynamic factors is intonsified by thermal 
processes (cooling of the water). On the other hand, in the area of the 
equatorial and tropical oceanic fronts, which are characterized by a 
high positive heat budget of the ocean surface, thermal processes weaken 
the dynamic effect; this leads to subsidence of surface water. It is 
therefcre obvious that we need a somewhat more detailed examination of 
the role of the heat budget of the ocean surface and of those processes 
which develop in the areas of the subpolar and polar oceanic fronts. 


Existing data enable us to fully discuss only the heat budget for 
the south polar front (Antarctic convergence) which passes approximately 
along 50° S. in the Atlantic and Indian Oceans and 55°~-60° §, in the 
Pacific Ocean. In this area there is a negative heat budget, attaining 
high values. The cooling of the water, caused by the negative heat 
budget, is probably the principal factor which leads to the subsidence 
of a considerable mass of surface water here. Before the clarification 
of the role of thermal processes we did not understand the cause for 
the formation of considerable amounts of deep waters in this region. 

A lack of data does not permit us to make a corresponding analysis of 
the oceanic polar front in the Northern Hemisphere. 


In the course of the cold season of the year negative values of 
the heat budget predominate almost everywhere at the surface of the 
world ocean, with the exception of the equatorial zone end the tropical 
latitudes adjoining thereto. Thus, in winter in the Northern Hemisphere 
the heat budget is usually negative to the north of 10°15° N., while 
. in winter in the Southern Hemisphere it is usually negative to the south 
of 10°-20°, in places to the south of 5° S. In other parts of the ocean 
the heat budget as a rule is positive. 
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Within those parts of the oceun with a positivo heat budgot there 
will be an dnervasgo in the otratification of surfaco waters and a do- 
erouse in the oxtont of thoir subsidence in depth. On the other hand 
a nogativo hoat kudgot leads to an increase in the homogonoity of sur- 
face watoeru and tholr subsidence; the intensity of this phenomoron will 
increase with an increase in the value of the no;utive heat budgot. 
("The Role of Thermol Processes in tne Formation of Doop Wator Masses 
in the World Ocean," by V. N. Stepanov, Doklady Akademii Nauk SSSR, 
Vol. 129, No. 6, 1959, pp. 1405-1408) 


Research Ships Ind Atlantic Survey 


The Soviet scientific research ships, Orekhovo and Oskol, are 
reported to have returned from a long Atlantic voyage. The research 
expedition, during the trip which lasted 220 days and covered about 
30,000 miles, crossed the equator 6 times. The task of the expedition, 
which was to survey new regions for industrial fishing, was successfully 
accomplished. The richest accumulations of tuna, crab and shrimp were 
eur and studied. ("Latest News"; Moscow, Izvestiya, 9 Feb. 1960, 
pel 
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VIT. SEISMOLOGY 


Observation of Air ‘luvos by Soviet Stution During Monrolian Maurthquake 

. On 4 Voconbor 1957 thoro wan a dantructivo ocarthgucks of intonsity 
11 in the southern part of the Monyvollun Peoplo's Ropublic in tho Gurvan- 
Bogcio Mountslns. This onrthquake has boon roforred to us the "Gobi-Altuy 
oarthqiualo" in the solontific literature. At tho momont of tho ourthquake 
air veves were genoruted In tio rection of the oglcontor and recorded by 
microbarographs at a distance of £,440 km away. 


Tho Gobl-Altay oarthquauke hes boen studied by a numbor of Soviet 
sclentlsts who have tudied the epicentrul rogion in dotail. Research 
has domon-trated that tho extremely preat destruction end numerous cracks, 
fissures, slides and faults occurred as the rosult of an earthquake in 
the Ikho-"ordo mountain massif. The principol fissure has been traced 
continuously for a distance of 250 km from tho Bakhur mountain massif on 
the west to the eastorn boundaries of the Bazgo-Bogco. The fissures ex- 
tended to a considerable dopth and cut through both loose sodiments and 
eryctalline rocks. : 


As u rosult of the earthquake the Ikho-Bogdo mountain massif, about 
100 kin lonc and up to 3,790 m high, was inoved 3-3.5 m castward and up~ 
lifted 2-6 m. The carthquake focus was evidently situated in the ami 
of the upper part of the earth's crust. 


It is impossible to determine the depth of the focus’ from eee 
tel seismic deta because there ure no seismic stations near the epicenter. 


The intonsity M was determined from surface waves by many ‘sedemic 
stations in the world and rated in intensity fron 7 3/4 (USSR) to 8.6 
(Pasadona). The time at the focus and the coordinates of the epicenter - 
are given in Table 1 (not reproduced here). 


This article gives a brief description of the apparatus used at the 
station revording the air waves and a description of the character of 
the recordings of air waves registered at this station. Be 


At the temporary station, situated 2,440 kin to, the. southeast of the 
eplcenter, in addition to wicrobsrotraphs there vero also two three- 
component cloctrodynanic seismozrughs with differont constants and two 
low-sonsitivity horizontal selsmographs with « magnification on the order 
of 5 anc 20. The character of the recordings on the seismograms regis~ 
tered by these three instruments was different. : 


Tho recording of alr waves was made at a distance of 2,440 km from 
the epicenter on electrodynamic microbarorraphs, types EDMB-I and EDMB-II 
with galvanometric recording.. These waves were not recorded by micro- 
barosrephs at seismic stutions situated at a greater distance from the 
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eyleontor. Figure 1 shows a recording of the air wavos ovor a period of 
comeHgy lous sna 10 minutes. The energy of the waves was on the ordor 
of 104 orgs, LO’ timos less then the enorgy liberated in tho form of 
elastic solomic wavos. The velocity of propegation of the air wave was 
Vy = 320 m/soc; with on error of 1-1.5% this coincides with the values 
for volocitlos of uir wuves cbsorved during explosions of volcanoes, 
meteorites and nydicogon bombs. 


On the basis of our data we may concludo that air waves arose at 
the epicentor at the moment of the earthquake and were evidently caused 
by powerful dislocations — fissuring in the earth's crust. 


During oarthquakes in the Aleutian Islands with an intensity match- 
ing that of the Cobi-Altay oarthquake, air wavos wore not recorded by 
microbarographs. This muy be related to the doeper location of their 
foci, thoir situation beneath the bottom of the ocean and the consider~ 
ably grouter epicentral distances. ("Air Waves Arising at the Time of 
the Gobl-Altay Earthquake of 4 December 1957," by I. P. Paseohnik, 
Izvestiya Akademii Nouk SSSR, Seriya Geofizicheskuya, No. 11, 1959, 
pp. 1627-1689) 


Microseismic Activity in the Caspian Basin 


The seismic stations of the Caspian coust record microseisms with 
a& perlod of 2-4 soconds, sometimes atteinine considurable intensity 
(124). ‘The purpose of tho present work is the finding of 2 vorrelation 
between metcorological conditions and the intensity of microseismic ac- 
tivity und the finding of the foci of these microsoisms. 


To anelyze this activity uce was made of data from six seismic sta~ 
tions, weather maps at a scale of 1:5,000,000 and composite weather maps 
at a scale of 1:10,000,000. The Tablo (not roproduced here) gives a 
statistical characterization of microseismic activity depending on a 
serles of criteria. 


An analysis of these data shows that the microseisus of the Caspian 
area are of local origin and are caused by small cyclones noving out onto 
the Caspian Sea. Tho intensity of microseismic activity inecrenses when 
these cyclones are combined with atmospheric fronts. 

Recording of microsoisms at seismic stations should becin at the 
moment whon the western part of the cyclone passcs onto the sea; this 


corresyonds to a wind shift of 180°, and the formation of a standing 
wave in eccordance with the Longuét-Higgins theory of microsoisms. 
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The source of the most intense microselsms is the western part of 
the Derbent deprension and the maritime region of Derbent; this is be- 
cause a co. bination of atmospheric fronts and cyclones arises on the 
northorn slopes of the Caucasus mountains. ("On the Nature of Micro- 
seismic Activity in the Caspian Basin," by V. N. Tabulevich, Izvestiya 
Akademii Nauk SSSR, Seriya Geofizicheskaya, No. 11, 2959, pp. 1694~1698) 


A New Highly Sonsitive Selsmoscope 


This article describes in great detail the operation and working 
principles of the LS-1 high-sensitivity laboratory seLamoscope; the 
instrument makes it possible to simulate low-intensity wave processes 
with great accuracy. 


The principal difference between this seismoscope and existing 
models of laboratory seimnoscopes is ite greater sensitivity. In com 
parison with the UZS-2 seismoscope (in production) the total sensitivity 
of the LS-] instrument has been increased 1/5 times in the 70-230 kilo~- 
cycle frequency band. Since the beginning of 1958 this. seismoscope has 
been successfully used at the Institute of Physics of. the Earth of the 
Academy of Sciences of the USSR for the study of dynamic peculiarities 
of low-intensity waves. Figure 6 shows the example of two seismograms 
made during one and the same exporiment using the UZS-2M and the LS-1 
in which the superior sensitivity of the latter is clearly apparent; 
the recordings made on the new instrument can be read more accurately 
and easily. 


A working model of the LS~l highly-sensitive laboratory seismoscope 
has been developed and manufactured. 


The coefficient of magnification of the amplifier is 28-106 with o 
pass band with a frequency of 4-310 kc; the amplitude of output electri- 
cal impulses 1s 1,200 v. ("The LS-1 High-Sensitivity Laboratory Selemo— 
scope," by V. A. Obukhov, Izvessiya Akademii Nauk SSSR, Seriya Geofisi- 
cheskaya, No. 11, 1959, pp. 1625-1635) 


Seismic Exploration in China 


In the fall of 1958 the euthors of this article, A. M. Yepinat'yeva 
and I. P. Kosminskaya, had an opportimity to become familiar with the 
work of scientific-research and professional organizations associated 
with seismic exploration in the Chinese People's Republic. The Geo- 
physical Institute of the Academy of Sciences of the CPR organized a 
field trip for a group of geophysicis’;s and the authors participated - 
They became familiar with work carried on in various regions in China 
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and convoy thle Information to the roader in some dotall. Thoy discuss 
tho methods vurrently boiny uped by Chinese fLold workers and discuss 
the reasons Lor some failures or uncertuin rosuits that have resulted 
from work in some regions. 


Soismic oxploration work for petroleum and gas is conducted by the 
Ministry of tho Petroleun Industry and Geology. Tho principal method 
for seismit¢ oxploration is tho method of reflected waves; the correla~ 
tion method of rofracted waves is presently used only on a small scale. 
The primary objoctive of seismic exploration in all regions is the 
search for petroleum bearing structures. In regional work the protlem 
is the choico of the most promising areas for detailed exploration. In 
seismic work use 1s made primarily of Soviet seismic stations type 
SS-26-51D and Chinese cuismic stations manufactured at the Geophysical 
Instrumont Plant in Sian, based on the SS-26-51D. ‘The seismographs used 
are of the SP-16 type. 


For 13 months the authors travelled on expeditions sponsored by 
the Ministry of the Petroleum Industry and the Ministry of Geology. In 
addition to the significant details of a technical nature concerning 
various regional problems (not reported on in this summary), they pro- 
vide information on the sclentific-research institutions in the CPR 
that have sections devoted to geophysical methods of exploration. 


These inolude the Geophysical Institute of the Academy of Soilences 
of the CPR with a section on geophysical methods of exploration; this 
section has several groups: seismic, gravimetric, and electro-explora- 
tion. The principal task of this organization is bringing about an in- 
crease in the geological and economic efficiency of selamic oxploration 
applicable to different regions in the country characterized by differ- 
ent selsmogeological conditions. 


The Geophysical Division of the Academy of Petroleum of the Ministry 
of the Petroleum Industry is another such organization; the Academy of 
Petrolewn was organized in 1958, There are five groups in the Division: 
seismic, electrical core sampling, radioactive methods of exploration, 
magnetic, and a group for generalization. The chief task of the seismic 
group is the development of methods for the solution of difficult ex- 
ploration problems aad the improvement and construction of apparatus. 


Ths Scientific-Research Geophysical Institute of the Ministry of 
Geology has the following sections: geophysical, geochemical and aero- 
end mining geophysics. The main assignment of the Institute is the 
mastery of the latest techniques in the field of geophysical and geo- 
chemical methods of exploration and the development of new methods appli- 
cable to the exploration of ore deposits. 
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Tho geological-goophysinnl and selsmologicol-goological conditions 
of a number of rogions of China are very similar te individuol regions 
in the USSR, thore is much in common in seismic data, in mothodological 
difficulties and problems of a sotentific character. This, tho authors 
soy, 45 a solid busio for couract botwoen the USSR and China. 


From tho tempo at which ell branches of scienco and the national 
eco,omy are now doveloping in China, they add, it 1s clear that after 
some yoore China will become one of the leading countries in tho field 
of geophysics. ("Seismic Exploration in China," by A. M. Yeopinat'yeva 
and I. P. Kosminskaya, Izvestiya Akademii Nouk SSSR, Soriya Geofizi-~ 
choskayn, No. 11, 1959, pp. 1673-1683) 


Earthquake Near Soviet-Afghan Border 


A late-news bullotin in the 20 February Izvestiya carries a report 
of on earthquake in the region of the Soviet-Afghan border. The earth- 
quake was recorded on 19 February by Uzbekistan seismic stations, The 
epicenter was 50 kilometers south of Khorog southeast of Stalinabad/. 
Strength at epicenter was estimated to have had on intensity of 6-7. 
("Latest News"; Moscow, Izvestiya, 20 Feb. 1960, p. 1) 


The intensity of the earthquake recorded in Tashkent was 4. (Moscow, 
Pravda, 20 Feb. 1960, p. 4) 
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VIIL, ARCTIC AND ANTARCTIC 


Appault on Anturcticu Continues 
Tho Fifth Soviot Sclontifie Expodition rocontly dopurted from 

Leningrad for Antarctica abourd the diosel~olontrdc motorship Ob. Its 

tack do tho otudy of the céatral part and coastline of Eastern Antarc- 

tiea, goologicul rovearch in Quoon Maud Land und compilation of a 

geologic mup of thiu region. Tho bases for thin work are the obsorva~ 

tory at Mirnyy ond the vtations of Vostok, Komsomol’pkaya und Lazarev 
f deep in tho intorior. Plano call for tho establishmont of several 
tempossry aerometoorological stations on tha coastline and in the 
interior and the organization of expeditionary jowmnoys with sledgeo~ 
tractor trains. 


Among tho participants ure the uirmon Pimenov, Vechtomov, Zotov, 
Sysoyov, Safonov und others. 


Aleksandr Nikolayovich Pimenov has flown for many years in the 
Arotic, hao participated in high-latitude expeditions and possesses 
exporionco in the solection of landing arens. No less experienced is 
Anatoliy Barabanov -~ a repeated participant in Antarotic oxpeditions. 
Others who havo been in Antarctica ure the airforce radiomen Boyko and 
Aleksandrovskiy and airforce mechanics Gladkov, Mezhevykh and Avantyev. 
Their knowledge and oxperience will assist researchers in the study of 
the sixth continent, 


The air detachment is charged with a complex end responsible task 
—- that of insuring pormunent communication botween Mirnyy and all the 
Soviet stations which are situated at preat distances away. The avia- 
tors are also charged with supplying the sledgo-tractor trains and the 
scientific workers in the Queen Maud Mountains. They will make airdrops 
to field parties, assist in the organization of setentific stations and 
make acromagnotic surveys. ("the Assault on Antarctica Continues," by 
M. Fildpenin, Grazhdanskayo Aviatsiya, No. 1, Jenuary 1960, p. 11) 


Soviet Planes Begin Aerial Survey of Arctic Ice Conditions 


Two airplanes havo been flown from Leningred into the western and 
eastern sectors of the Arctic in the region of the northern seas with 
the end of the polar night. On board the planes are associates of the 
. Arctic and Antarctic Institute. They will conduct the first aerial ice 
survey of the current year. A report from the Institute states that 
the planes have arrived in the Arctic and have begun operations. 
ee or a Survey of Ice"; Moscow, Sovetskaya Aviatsiya, 19 Feb. 

1960, p. 4 


on 25 x 
Approved For Release 1999/09/08 : CIA-RDP82-00141R000201110001-9 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201110001-9 


Lazorev-lMirnyy Flight ado Undor Advorpo, Conditions 


A roport from A. Pimonov, Commander of the aviation dotachmont of 
tho Fifth Anturctic Expedition, doncribes tho recent flight from sta- 
tion Lazarov to the observatory Iirnyy. The Li-2 used in the flight 
left Lazarev on 11 Fobruory with 12 mon on board. 


Low clouds, poor visibility, ond head winds roaching 100 kilome- 
tors on hour, were oncountored along tho routo. 


Tho first landing for refueling was mudo at tho Japunoso station 
of Showa, and the second at the Australian station of Mason. 


Pome Pl 


The Li-2 lendod at Mirnyy on 15 February, having covered a distance 
of 3,600 kilomotors in 21 hours flying timo. 


Tho crew consisting of A. Baranov, commander and I. Vochtomov, Yo. 
Porovezontsov, B. Danilov, and B. Aleksandrovskiy, displayod real hero- 
dom and a high deproe of flying skill during the flight. 

At presont the ontire aviation detachment is concentrated at the 
airdrome at Mirnyy and is occupied in supplying the intracontinental 


station, Vostok. ("Lazarev-ilirnyy Flight"; Moscow, Sovotskaya Aviatsiya, 
20 Feb. 1960, p. 4) 
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